Introduction
The power of storytelling and video
We live in the screen age: screens are used for informing, entertaining and communicating. Developments in technology have led to an abundance of television stations, internet and digital resources for the public to access information about science [Bucchi and Trench, 2014] . This digital revolution provides opportunities to connect science with audiences [Wilkinson and Weitkamp, 2016] . Of the new digital technologies, video consumption is the most rapidly growing area of mass communication [Vorbau, Mitchell and O'Hara, 2007] , and online video now constitutes over 75% of all global Internet traffic [Cisco, 2018] . New mobile technologies are creating dramatic shifts in the ways that video-based content can be produced, consumed, and delivered [Vorbau, Mitchell and O'Hara, 2007] . Social media are facilitating a democratization of media production and a power shift towards consumers who can produce video content and publish via social media communication channels such as YouTube [DesAutels, 2011; Kietzmann et al., 2011; Peters et al., 2013] . This democratization of filmmaking arises from the availability of gear and software for filmmaking that is user-friendly and affordable, combined with the advent of free and easy means of distribution.
The seismic shift to video consumption provides a significant opportunity to use film for the purposes of science communication in very cost-effective and far reaching ways [Roe, 2014] . However, how to leverage this brave new world of screens with skill and creativity is an important challenge that science communicators need to solve. The screen can potentially become a market place for science communication, but like any marketplace it is only as good as the content that flows through it: science products, ideas, information, developments and discoveries, and how they are packaged for science audiences will be crucial to its success [Finkler, 2018] . New narrative forms become possible, which potentially can become tools of great efficacy for communicating science [León and Bourk, 2018] .
Science storytelling in films has been used to educate and influence a wide range of audiences around the world [Barbas, Paraskevopoulos and Stamou, 2009; Pearson, Dorrian and Litchfield, 2011; D. Whiteman, 2009] . As humans, we are "essentially an animal that tells stories" [McIntyre, 1984, p. 266] whereby telling stories was the traditional way that societies passed on ideas and information. Films have an advantage for storytelling as they are able to "visually transport people to places and situations they might otherwise never experience" [M. E. Norman, 2000, p. 28 ]. This provides a crucial advantage to using video for science communication: when an audience is distanced from an issue, they are unlikely to take-action, but a video can potentially take them there and make them care [Wright, 2010] .
Narratives have the power to influence the persuasiveness of a message and influence an individual's beliefs, attitudes and behaviour, a characteristic termed narrative persuasion [de Graaf et al., 2012; Green and Brock, 2000; Green, 2004; Hoeken and Sinkeldam, 2014] . This experience of becoming absorbed or lost in a story is referred to as "transportation" [Beamish, 2016] . There are three ways in which transportation influences an audience: by creating connections and identification with characters, reducing counter arguing of assertions made in the story, and increasing realism and credibility by providing concrete forms to abstract ideas. Characters are an essential part of narrative and storytelling in film as the audience can identify with a character and feel empathy towards his or her goals [de Graaf et al., 2012; Green and Brock, 2000 ]. This identification results in "relating to characters" [Green, 2006, p. S166] , and an increased likelihood of change in their own attitudes, beliefs and behaviour [de Graaf et al., 2012] .
The video format has become a popular and effective communication channel for broad audiences because "film is a language that everyone learns to 'read' from a very early age" [Olson, 2009, p. 9] . Narrative that is coupled with emotive imagery aids transportation and is likely to increase the persuasiveness of the message [Beamish, 2016; Roberts, 2005] . This is important because as Burns, O'Connor and Stocklmayer [2003, p. 191] proclaim in their definition of science communication: "for science communication to be effective -in fact, to allow any valid assessment of its effectiveness -it must always have predetermined and appropriate aims." Thus, the persuasiveness of a narrative will be critical to its success as a science communication tool and this is where storytelling via video can have a distinct advantage.
Changes in video consumption
The making and uploading of videos is now a common everyday practice: on YouTube alone, 300 hours of video are uploaded every minute of the day, and 4.95 billion videos are viewed every day by its more than 1.3 billion users [Statistic Brain Research Institute, 2016] . As science communicators, we need to be providing content in the format that it is being consumed in. For the most part, however, scientists and science communicators lack crucial know-how on how to design effective science communication videos [Olson, 2009] . While traditionally they have focused on content and substance [Peters, 2014] , they must come to realize that "style matters when it comes to communication" [Olson, 2009, p. 11] .
Another change that has taken place in the shift from traditional broadcast media such as television to online on-demand videos is the shortening of the duration of videos [León and Bourk, 2018] . This is particularly true of younger consumers, where those less than 30 already get the majority of their entertainment and information from online on-demand sources [Davis and León, 2018] . Traditional science documentaries have long adhered to the conventional expository format for their narrations [León, 2007; Davis and León, 2018] . However, for short-form videos, marketing communication can potentially assist with the communication of science [Roberts, 2005; Shimp and Andrews, 2013] . Television commercials and public service announcements typically tell a story in less than one minute, and represent a highly effective, tested and established form of visual storytelling [Olson, 2009; Roberts, 2005] . Marketing communication has been successfully used for many social issues, including drink driving, obesity and anti-smoking initiatives, by increasing public awareness and promoting behaviour change [Hall, 2014; Lee and Kotler, 2011] . Increasingly authors are recognizing the potential of marketing and public relation practices to aide science communication [Bucchi and Trench, 2014; Nisbet and Scheufele, 2009; G. Whiteman, 1999] .
Marketing for science communication
In 1985, marketing was defined by the American Marketing Association as "the process of planning and executing the conception, pricing, promotion, and distribution of ideas, goods, and services to create exchanges that satisfy individual and organizational goals" [Gundlach, 2007, p. 243 ]. Similar to science communication, marketing communication developed over time to include participatory aspects and focus on a social and value exchange process with benefits for the wider society. Consequently, in 2007 marketing was defined as "the activity, set of institutions, and processes for creating, communicating, delivering, and exchanging offerings that have value for customers, clients, partners, and society at large" [Gundlach and Wilkie, 2009, p. 260] . Still, widespread confusion and contempt for marketing have persisted, and many scientists are uneasy about relying on the "dark arts" [Smith, Veréssimo and MacMillan, 2010, p. 215 ] that are also used to sell cigarettes and soap [Kaczynski, 2008; Schwartz, 2006] .
Marketing communication has several important benefits to offer science communication, as its largely quantitative nature and emphasis on metrics and evaluation can make messages more appealing and can be used to positively influence public behaviour [Smith, Veréssimo and MacMillan, 2010; Wright, Veríssimo et al., 2015] . While some critics from the science communication field may consider it unethical to take advantage of strategic communication tools [Smith, Veréssimo and MacMillan, 2010] , others argue that the current environmental crisis and widening knowledge gaps in society about science and technology suggest that it is unethical not to use all communication tools available to reach audiences [Nisbet and Scheufele, 2009; Smith, Veréssimo and MacMillan, 2010; G. Whiteman, 1999] .
Marketing communication directs its effort towards influencing the fundamentals of consumer choice behaviour (beliefs, attitudes, emotional reactions and choices), to influence and change human behaviour [Shimp and Andrews, 2013] . Marketing at its core is based on exchange theory, which has its foundation in psychology and economics, and assumes that people are need-directed beings with a built-in inclination to improve ones' existence [Houston and Gassenheimer, 1987] . To increase consumers' readiness to change their behaviour, the marketer must provide something beneficial in exchange. In this sense, exchange involves the transfer of tangible or intangible items between two or more social actors [Bagozzi, 1974] .
According to the Theory of Planned Behaviour by Fishbein and Ajzen [1977] , an individual's attitude towards a behaviour, the influence of subjective norms, and perceived behavioural control determine whether the individual will adopt the behaviour or not [Ajzen, 2002] . In theory, the three components of attitude, subjective norms and perceived behavioural control result in behavioural intentions being formed [Ajzen, 1991] . If individuals have a reasonable amount of actual control it is expected that they will act on their intentions and perform the behaviour. "Intention is thus assumed to be the immediate antecedent of behaviour" [Ajzen, 2002, p. 665] , and measuring "intentions" can be a valid way to evaluate the effectiveness of communication.
While many science communication activities may not necessarily have behaviour change in mind, arguably all communication, including science communication, seeks to influence behaviour in some way [Wilkinson and Weitkamp, 2016] . Marketing communication advances audiences through a series of psychological stages, or hierarchy of effects, with the AIDA Model of hierarchical effects (Attention, Interest, Desire, and Action) being the most popular and widely used way to measure the effect of communication strategies [Hassan, Nadzim and Shiratuddin, 2015] . According to this model, audiences respond to messages in a systematic way: (i) cognitively/thinking, (ii) affectively/feeling, and (iii) conatively/doing [Wijaya, 2015] . A marketing-based, outcome-type approach to science communication can advance audiences through a similar series of psychological stages. This would lead to a change in an audiences' attention and awareness, to an interest and desire for action.
An example for testing: the science about whale watching
Whale watching is a worldwide multibillion-dollar industry, attracting at least 13 million people every year [O'Connor et al., 2009] . Since the Save the Whale movement of the 1970s, whale watching around the world has experienced explosive growth, and is universally viewed and marketed as the green alternative to whaling [Neves, 2010] . However, scientists have demonstrated that whale watching can have negative consequences for the behaviour and breeding success of whales, with the most serious impacts caused by the close proximity of whale watching boats to the whales [Higham, Bejder and Williams, 2014] , which causes disturbance and underwater noise pollution [Jensen et al., 2009; Orams, 2000; Tyack, 2008; Wright, Deak and Parsons, 2011] . This can result in reduced reproduction rates and, ultimately, affect a whale population's fitness [Bejder et al., 2006] . Ironically, it is proximity to whales that is most promoted by the marketing of whale watching, developing in consumers an expectation that a good whale watching experience is a close one [Finkler, 2014] .
The whale watching industry is complex, involves multiple stakeholders and multilevel governance [Higham, Bejder and Williams, 2014] . The science about whale watching is unambiguous: its results must be communicated in ways that alter people's currents perceptions of whale watching and promote sustainable management practices, or the viability of many whale populations will be negatively impacted. Short-form videos and marketing communication seem ideally suited to the task at hand [Truong and Hall, 2013; Veríssimo, 2013] . Here, we put forward a marketing-based science communication video format, the SciCommercial video, that draws on marketing communication to package science content. Further, we test the effectiveness of this marketing-based approach to science communication by way of an exemplar that focuses on sustainable whale watching.
The objectives and aims of marketing-based science communication about whale watching could be varied, ranging from influencing public awareness about responsible whale watching, attitudes and behavioural intentions in regard to boat practices or whale watcher's preference for responsible operators, to specific behaviour change related outcomes such as using boat engines which reduce underwater noise emission, switching of engines when with whales, or engaging in responsible online marketing of whale watching to create realistic visitor expectations. Here, we concentrate on how to communicate some of the science of whale watching to both consumers and operators so that it alters their attitudes and behavioural intentions. We produce a Good Whale Watching video using our marketing communication derived format as the basis for our storytelling, and then we test its effectiveness. Our objectives are to demonstrate: (i) the main characteristics that a video must have to communicate science effectively, and (ii) how viewers perceive such characteristics.
Methods
We used a mixed-method research approach that involved: (i) the development of a conceptual literature-based storytelling framework for videos about science, called a SciCommercial, that draws upon marketing communication, (ii) the production of a SciCommercial science communication video on sustainable whale watching as an exemplar, and (iii) the evaluation of that video. The outcome of all this is intended to contribute towards the development of a visual rhetoric for science communication.
Literature review
We undertook a literature review of key marketing communication literature to extract approaches relevant to the communication and storytelling about science in videos.
Video production
The research involved the production and evaluation of a two-minute science communication video, called the Good Whale Watching SciCommercial https://youtu.be/AoF4l6F7vzE. It merged scientific literature on whale watching and marketing communication, with input from two research focus groups (N=19) with whale watching experts, to identify science content for the video [Finkler, 2018] . The video employs a participatory, multi-stakeholder approach to the communication of relevant science (that is, whale watching operators, scientists and participants all feature in the video and contribute to the communication of content).
The video was produced with advisory input from marketing professionals as well as scientists, and evaluated using online Qualtrics survey software.
Survey
The assessment and evaluation of the video was conducted using self-completion questionnaire surveys administered online [Bryman, 2008] . The survey design was based upon a review of existing literature [Foddy and Crundall, 1993; G. Norman, 2010; Robson, 2011; Robson and McCartan, 2016; Thomas, 2014] , as well as advisory input from social science researchers. Development of the survey included pre-testing (n=38) and pilot-testing (n=50).
The survey intended to assess the effectiveness of our proposed SciCommercial storytelling format as a science communication tool, and its capacity to influence behavioural intentions such as sharing the video and visiting the related website. The survey contained a combination of mostly closed questions with some open-ended questions. Five-point Likert scaling was used due to its power and simplicity of format [Robson, 2011] . Appropriate filter categories allowed respondents to opt out if they had no opinion or their position was neutral. The order of the sub-questions was randomized through the online survey software.
Respondents' were asked to rate their likelihood to engage in certain behaviours including 'to share this video with friends on social media, find out more about Good Whale Watching practices, tell someone else about this video, choose a tour operator who promotes responsible whale watching practices, and visit the website promoted in the video'. In addition, respondents were asked to rate the video in terms of specific adjectives including 'concerning, depressing, empowering, believable, real, memorable, emotional, telling a story, scientific, solution-focused, motivational, authoritative, informative, and engaging'. Open-ended questions aimed to assess how members of the public interpreted the video, including 'what they liked most about the video'.
The video was published online and hosted on the platform Vimeo, as well as linked to a website designed solely for the purpose of this research: http://www.goodwhalewatching.com/. People were invited to participate in the research using social media (Facebook, Twitter). Initially 250 Facebook friends were invited to participate in the research and asked to share the survey. In addition, the survey was promoted on relevant tourism, conservation and whale-related Facebook pages. From these initial Facebook publications, the survey was shared and distributed widely in various whale, conservation and science communication forums. Surveys were coded and the collected data were analysed using SPSS (the Statistical Package for Social Science Research) software. A total (N) of 1698 surveys were collected online. However, the number of total completions for individual questions varied. For the analysis of questions, descriptive analyses and cross-tabulation were used.
Results

Development of the short-form SciCommercial Science Storytelling Format
At the heart of successful marketing communication strategies lie sticky successful ideas [Heath and Heath, 2007 ] that can be characterised as simple, unexpected, concrete, credible, emotional stories, or SUCCES for short [Shimp and Andrews, 2013] . Based on an analysis of hundreds of contagious messages that got shared virally, Berger and Milkman [2012] identified six essential ingredients of contagious ideas or content: social currency (how it makes people look to talk about products), triggers (stimuli that prompt people to think about related things), emotion (when we care, we share), public (need to make products and ideas more public), practical value (useful content), and stories (narrative used to translate the idea; stories carry moral and lessons).
We appropriated these ingredients from marketing communication, in a somewhat modified form (SUCCESS) to use for science storytelling in short-format videos, which we term a SciCommercial format (Table 1) . Sticky (memorable) successful science ideas portrayed using this format should be understandable, memorable, and effective in changing thought or behaviour [Heath and Heath, 2007] by providing practical content, public visibility, social currency and emotion, leading to social diffusion. If audiences care about an issue they are more likely to share and discuss it within their networks [McKenzie-Mohr, 2011] , and in the online social-media driven environment, sticky science ideas are needed to make the audience pay attention, understand and remember, agree/believe, care and be able to act on it (Table 1) . The elements of SUCCESS are adopted from Heath and Heath [2007] and Shimp and Andrews [2013] and defined for our science storytelling purposes as follows:
Simplification
Effective pieces of communication keep things simple and clear [Lee and Kotler, 2011] . Simplification is one of the main principles of audio-visual science communication [León, 2007] . Simplicity is defined not in terms of dumbing down the science but instead refers to prioritization and finding the core of the idea. In fact, research has shown that non-specialists do not need to understand most of the scientific details to be able to discuss the social and ethical implications [Office of Science and Technology & Wellcome Trust, 2001] . The core idea should be the lead for a story, or the hook, that draws people into the story. Succinct, compact ideas help people learn and remember a core message [Heath and Heath, 2007] . In the case of the whale watching example, the core idea is that whale watching can harm whales and it is, therefore, essential to respect their space so that the experience will be sustainable for both whales and watchers.
Unexpectedness
Effective communication generates interest and curiosity if it deviates from the audiences' expectations and has an element of novelty [Shimp and Andrews, 2013] . Science content, at its heart, is based on uncovering and revealing the unknown. It is founded on a process of discovery and revelation [Kelsey, 2012; Swaisgood and Sheppard, 2010] , all of which are key elements of effective science storytelling. Good communicators, therefore, first need to violate people's expectations, reveal gaps in their knowledge (creating an emotional need) and then fill those gaps [Heath and Heath, 2007] . Lee and Kotler [2011] note that sometimes the very act of asking a question can be a force for driving a message of positive change. For example, it can be very effective to surprise audiences by starting with a question -such as, What is good whale watching? -rather than telling people how to act.
Concreteness
Effective communication concretizes messages to facilitate audience learning, as it is easier for people to remember and retrieve concrete versus abstract information [Shimp and Andrews, 2013] . Here, abstract language refers to intangible qualities, ideas and concepts (things we know through our intellect) while concrete language refers to tangible qualities or characteristics (things we experience through our senses). Scientists often struggle with translating their abstract concepts into concrete descriptions that an audience can more readily understand, making this an important job for science communicators to do in their visual storytelling. In our whale watching exemplar, the audience is presented with concrete words such as "whale-boat collision." Such words evoke distinct images in the audience's mind. Abstract phrases like sustainable whale watching, by comparison, are unlikely to evoke distinct and predictable images. These word-generated pictures and visuals are better remembered than words alone because pictures are especially able to elicit mental images and be recalled [Shimp and Andrews, 2013] .
Credibility
Credibility is about how to make people believe the scientific ideas that are being communicated. Effective communication has to be believable, have a sense of authority, and provide information or support for why it should be accepted as a fact [Shimp and Andrews, 2013] . Scientists, in general, are regarded as trustworthy and valued experts due to their reputation for providing systematic, empirical research [Peters, 2014; Shapin, 2008] . The perception that a source is fair, unbiased and truthful contributes to the trustworthiness of information [Rieh, 2010] . The whale watching example includes a well-known whale researcher who is widely viewed as a trustworthy figure.
Credibility is also influenced by likability, which in turn can be influenced by celebrity status and fame [Binet and Field, 2009; Shimp and Andrews, 2013] . Through watching a science video, the audience may identify with a character, care about them, feel empathy within their goals, and put oneself in the characters' place [de Graaf et al., 2012; Green, 2006; Green and Brock, 2000] . Character identification through sympathetic characters is, therefore, crucial to increase narrative persuasion and should be used in video-based science communication initiatives. Hence, the scientist, operator, whale watchers as well as mother whale and whale calf used in our video were all chosen for their likeability on screen and ability to generate empathy with viewers.
Emotions
Credibility further relates to authenticity where the trustworthiness of a message can be enhanced by showing authentic human reactions, that is, capturing people in the act of being themselves [Voltz and Grobe, 2012] . For our whale watching example, we show authentic emotional responses of people watching whales. This approach has potential for the purposes of science communication as showing the authenticity of something will equate to its honesty, which is a crucial currency when it comes to the viral diffusion of content [Voltz and Grobe, 2012] . Marketing communication that uses emotional appeal is much more effective than rationally based models that rely on providing information alone [Binet and Field, 2009 ], which argues strongly for a more widespread adoption of emotion as a tool for science communication.
An important element of storytelling for short-form video is the adoption of positive messages for science communication. Positive emotions such as hope are beneficial in the long-term and broaden an individuals' thought-action repertoire [Garland et al., 2010; Weinreich, 2010] . Negative emotions, such as sadness, are unlikely to increase the virality of videos [Berger and Milkman, 2012] . For the most effective form of science storytelling in videos, then, it is best to create content that evokes emotions such as hope and awe but to avoid negative emotions such as sadness or fear. For our whale watching example, while there is a need to communicate risk and threats, it is crucial to highlight solutions and messages of hope or else risk paralysing the audience [Joffe, 2008] .
Science
Science is at its core a discipline of discovery [Hanson, 1965] . Science storytelling, therefore, needs to identify hooks about science that link in with people's curiosities and everyday lives [Saunders, Brook and Myers, 2006 ]. This can be done by communicating with metaphors and stories, and communicating through affective imagery that evoke associations and relevance to audience's lives [Kearney, 1994; Leiserowitz, Kates and Parris, 2005] . In our whale watching exemplar, scientific studies have highlighted that whales exhibit behavioural changes in response to whale-watching boat traffic, and that whale watching can impact essential behaviours such as breeding, feeding or resting [Bejder et al., 2006; Parsons, 2012] . This can reduce fitness of whale populations [Wright, Soto et al., 2007] . We communicate this science using the allusion of boat collisions and a soundscape that underscores the "threats" posed by people compared to the "tranquillity" of the whales when they are undisturbed. We do this in a positive way that brings together the various stakeholder perspectives (scientists, whale watching operators, tourists), while emphasising their likability and compassion for the whales [Olson, 2009] .
Storytelling
Humans are strongly pre-disposed for narratives and certain emotional structures that are triggered when we encounter stories, images and human interaction [Bondebjerg, 2014] . Furthermore, storytelling is a fundamental basis of many examples of audio-visual science communication [León, 2007] . Classic storytelling typically involves a three-act structure with a beginning, a middle, and an end [McKee, 2016] . Most stories follow the simple idea of what happens next.
Olson [2009] provides an alternative approach for thinking about story structure for science stories called ABT (and, but, therefore) . In our whale watching example, it is structured according to the ABT model of storytelling: whale watching has grown into a multibillion-dollar global industry and millions of people go whale watching every year, largely driven by a human desire to experience whales in close proximity but scientific research shows that approaching whales too close with boats can have significant negative impacts on the whales' breeding and behaviour therefore to save whales for future generations, we need to choose whale watching operators who promote responsible practices rather than close-encounters.
Video Production
The Good Whale Watching video applied the principles of our short-form video, SciCommercial storytelling format in ways that are summarized in Table 2 .
A keyframe analysis describes the filmmaking techniques and communication purpose of each shot used in the video. This type of analysis is useful for understanding the video production process [Zettl, 2013] . Excerpts from a keyframe analysis undertaken of the Good Whale Watching video are outlined in Table 3 to illustrate how specific ingredients of the filmmaking process have been used to comply with the SUCCESS format for science storytelling in short videos.
Survey
Most of the survey respondents (N=1698) resided in North America (34.4%), Australasia (33.1) and Europe (27.2), followed by South America (3%), Asia (1.9%) and Africa (0.5%). The top six countries represented were the United States (26.8%), New Zealand (23.7%), Australia (7.8%), Canada (7.4%), the United Kingdom (7.1%) and Germany (7%). Most of the participants were female (71.8%) compared to males (28.2%). The majority of respondents were spread equally between the ages of 26-55 (26-35=21.9%, 36-45=21%, 46-55=22%). Overall, participants were highly educated with over 80% holding a tertiary qualification (i.e., bachelor or postgraduate degrees). Effective storytelling while being the voice of science; beginning intro of underwater world and mother-calf bond, middle with whale watching impacts and jeopardy of collision scene; ending promoting respectful whale watching focused on animal welfare 'Good for the whales means good for the watchers'
After watching the video, respondents reported they were most likely to choose a tour operator that promotes responsible whale watching practices, with 93.6% of respondents expressing their likely or very likely intentions to do so (Table 4 ). Just over two-thirds of survey participants (68.8%) said they were likely or very likely to tell someone else about this video, while half (50.1%) reported being likely or very likely to share the video with friends on social media (e.g. Facebook). Over two-thirds of those who watched the video (68.8%) said they were likely or very likely to find out more about good whale watching practices, while 55.2% said they were likely or very likely to visit the website promoted in the video.
Participants were given 14 different adjectives to describe the video and could choose to agree (Yes), disagree (No) or be undecided. The adjectives are ranked in Table 5 according to the level of agreement from respondents that they described the video. There was very strong agreement (>80%) that the video was "believable," "real", "informative" and "engaging". Roughly two-thirds of viewers found the video "motivational," "memorable," "solution-focused," "emotional" and "telling a story."' Approximately half considered it "concerning" and "empowering" with somewhat over a third considering it to be "scientific" and "authoritative.". Notably, only 5.7% considered the video to be "depressing" compared to 84.1% who did not.
Survey participants were asked to write down what they liked most about the video to see whether they would, of their own volition, identify some of the 
Shot #2 Length: 3 seconds
Description: dissolve to title slate WHAT IS GOOD WHALE WATCHING? to instantly draw audience attention to the core question of the video. Black coloured sans-serif font. Underwater atmosphere audio with music starting near end of shot. Shot fading to black outro. Purpose: state core question and purpose of video at beginning.
Shot #3 Length: 15 seconds
Description: fade from black to underwater mid shot of whale calf in very close proximity below whale cow. Purpose: video begins with underwater sound environment to focus on the whale world and perspective from the start as a priority for Good Whale Watching. Long handheld unedited shot used to increase credibility/believability and authenticity of footage. Whale cow and calf portray the sensitive relationship and heightened potential for disturbance. Scientist (initially as voice-only) introduced as first character to focus on the science element yet with unexpected emotional statement to focus on affective elements of whale watching.
Shot #4 Length: 2 seconds
Description: straight cut intro to close-up shot of Scientist positioned on right side of screen in marine outdoor setting, natural lighting, blue sky, talking to camera. Purpose: natural setting background as shared environment to remove scientists out of science-lab-setting and into the natural environment.
Shot #6 Length: 3 seconds
Description: straight cut to mid shot of whale watchers in outdoor marine setting, looking and smiling at camera with a number of people in background. Women covers her mouth with delight then turns to another whale watcher. Voice over: "Very, very impressive and beautiful. . . " Purpose: to show the impact of whale watching on people. Increases credibility of video by capturing authentic human reactions.
Shot #19 Length: 1 second
Description: straight cut to low-angle whale point of view shot of person with camera on boat, suggesting the whale's perspective. Purpose: whale's perspective of people looking at it in closeproximity. Forms part of a fast-edited sequence of whale watching shown from the whale's perspective with the voiceover asking audience whether they love and care for whales. Intended to lead to self-reflection instead of simply providing information. SUCCESS communication elements applied as part of the video production process. A total of 1552 people responded to this question by listing one most-liked aspect of the video. The answers fall into seven broad categories (Table 6) , with example verbatim quotes from participants.
Discussion
As society progressively gets more and more of its information and entertainment from online videos, the challenge for science communicators is how to develop stories about science for the online video medium that resonate with the audience, especially when there is so much competition for the audience's attention [Davis and León, 2018] . According to Nisbet and Scheufele [2009, p. 1775] , science 29.6 "Seeing the whales in their natural habitat and hearing their sounds", "The mother and the baby whale together" Simple Message 430 27.7 "It was a clear message about respecting them in their ocean home" Video Structure 175 11.3 "It was very well-organised, made sense, was easy to follow" Information/Facts 143 9.2 "It was respectful and informative" and "had practical tips", as well as the solution-focused ("liked that the video gave the viewer information to make better choices in future") Human-Whale Interaction 127 8.2 "Visitors appeared to be at a less intrusive distance and yet were clearly enjoying the experience" Whale's Perspective Our results point to the potential of this approach: after watching the video, almost all of the respondents (93.6%) expressed intentions to choose a tour operator who promotes responsible whale watching practices. This highlights the potential of our proposed science communication video format to influence behavioural intentions and, therefore, its potential to impact human behaviour by communicating a simple and concrete message. With regard to this particular aspect of the SUCCESS model in action, we are unable to say what the intentions to choose a responsible whale watching operator would be for respondents who did not see the video. Nevertheless in another part of this study [Finkler, 2018] , half of these same respondents formed a control group that were asked before viewing the video if they would choose a whale watching operation based upon how close it got to the whales, while the other half were asked the same question after seeing the video. After seeing the video, survey participants professed to be significantly less likely to choose a whale watch operator that would get them close to the whales compared those in the control group that had not seen the video [Finkler, 2018] . Hence, the video demonstrably altered the viewers' perceptions and, by extension, there is every reason to believe that it influenced the high percentage expressing an intention to utilize responsible whale watching operations in the future.
The vast majority of participants described the Good Whale Watching video as believable, real, informative, engaging, motivational, memorable, solution-focused, emotional and telling a story. It was able to leverage the power of narrative persuasion [Green, 2006; Hoeken and Sinkeldam, 2014] by using the concept of family (a mother and calf) and including information that people can relate to in their own lives (feeding, breeding and sleeping). This use of the mother-child bond increased empathy for the whales through transportation and identification [Bailey, 2012; Green, 2004; Hammond, 2006; Lück, 2015; McKee, 2016; Wiener, 2015; Wright, 2010] . It is an example that emphasises the importance of utilising intrinsic values and universal framing in science storytelling, which allows audience members to see the relevance of stories to themselves [Crompton, 2010] .
Our findings indicate that solution-focused emotional storytelling, as used here, can be perceived as real, believable, informative, engaging and -most encouragingly from the point of view of science communication -designed to effect change, motivational and empowering [Voltz and Grobe, 2012] . Our recommended storytelling format is effective for communication because it ultimately focuses on behaviour change by broadening an individuals' thought-action repertoire and promotes the pursuit of a wide range of thoughts, ideas and actions [Garland et al., 2010] . In our example, the science content was successfully packaged in a form that communicates the key science idea while not being heavy-handed with the science. Whereas only 42.1% of participants described the video as "scientific," the vast majority of them were prepared to accept the science findings that underpinned the video and alter their future whale watching intentions as a consequence. There is a lesson in this, for the communication of science in the online on-demand video medium: that simply being seen as "scientific" is not a formula for success [León and Bourk, 2018] . This is likely to be especially so if trying to: (i) get to a wide audience, and (ii) effect some behavioural change as a consequence of the communication.
Most viewers of our video said they were likely to tell someone else about the video, and share the video on social media: an important component for reaching audiences in a marketplace where there is a large amount of competition. This is why the science content when using the SciCommercial format is intentionally packaged non-scientifically: i.e., it is designed to appeal through being emotional and engaging, key elements of user generated content that goes viral [Voltz and Grobe, 2012] , thereby increasing the potential virality of its science content. In contrast to user generated content though, our proposed format for short-form science videos utilizes structured narratives and storytelling to inform and elicit intentions for behaviour change in the audience through being also perceived as informative, real, solution-focused and motivational.
To be effective in communicating science in the online video realm, science communicators need to leverage the best of both worlds: combine (i) the viral attraction and social marketing that can be derived from mimicking what makes user generated content successful, with (ii) the motivational storytelling derived from the advertising industry for marketing products. Evidence suggests that viewers watch many short videos on demand and that even if they do stream a longer format video, their attention span makes it unlikely they will continue to watch beyond a few minutes [Davis and León, 2018] . Even the most successful longish-form online video channel, TED talks, limits videos to no more than 18 minutes [Bradbury, 2016] . Respondents liked the short length of the Good Whale Watching SciCommercial video in our study, which is in-line with the suggested potential power of short online narrative videos for engaging audiences [Davis and León, 2018; Roberts, 2005; Wilkinson and Weitkamp, 2016] .
Simplifying the message is another key component of the SciCommercial framework for storytelling, which in the whale watching example resonated well with the audience (Table 6 ). Too often science communicators are wedded to what they perceive as their duty to be true to the science and try to convey all aspects of a science topic, thereby making their stories too complex or burying the main points with qualifiers [Davis, 2010] . By contrast, the lesson from advertisers and marketers is that communication in film or video is most effective when the message is kept simple and unconfused [Shimp and Andrews, 2013; Heath and Heath, 2007] , as in our exemplar. Hence, science communicators would be well-advised to spend time to identify and delineate what the simple message is at the core of their reason for communicating with their audience before engaging in any visual storytelling.
Conclusions
There is no doubt that science communicators need to be where their audience's eyes are, and they are increasingly engaged watching online on-demand videos. While the sheer scale of the competition for the audience's attention in such a medium is daunting, the rise of online video consumption also creates potentially significant opportunities for connecting with audiences through stories about science. The democratization of video-making through the ready availability of inexpensive products for making and editing videos, combined with the easy and cheap channels for distributing videos, also makes this a potentially cost-effective means of science communication. However, we should not kid ourselves that all we have to do is make the videos and put them online to be effective: this democratization of video-making has meant that there is much competition for our audiences' attention. As the results from our video suggest, the adoption of our storytelling framework for short-form science videos using the SUCCESS formula, can not only assist science communicators to get their voices heard, it can be effective in changing their attitudes and intentions. As Burns, O'Connor and Stocklmayer [2003, p. 198] emphasize, "science communication is most powerful when it causes participants to reflect on, and form, reform or affirm their attitudes to science and society." Our storytelling format for short-form science videos has the potential to do just that.
Limitations
The research design had some limitations that should be kept in perspective when considering the results: (i) while the online survey provided a cost-and time-effective means of garnering a large sample size, the online and social media nature of its distribution introduced a self-selection bias, whereby survey completion relied upon the whale-watching interests of people within the sample [Bethlehem, 2010] ; (ii) we tested people with a generic interest in whale watching rather than testing actual whale watchers in a whale watching setting; (iii) all respondents viewed the same video; and (iv) the survey measured behavioural intention, which was assumed to be the antecedent of behaviour [Ajzen, 2002] , but it was beyond the scope of this research to track actual whale watching behaviour after participants viewed the video.
